In this study, copper oxide nanoparticles (CuO) was prepared by simple precipitation method and then it characterize by XRD, SEM, and AFM techniques. XRD spectrum revealed that particle size obtained was around (7.43 nm) for it, which agreed fairly well with XRD data.
‫المفتاحية‬ ‫الكلمات‬ :
‫الن‬ ‫النحاس‬ ‫اوكسيد‬ ‫ازالة‬ ، ‫تشخيص‬ ، ‫تحضير‬ ، ‫النيكل‬ ‫ايونات‬ ، ‫االمتزاز‬ ، ‫انوي‬ Lately, application of nanoparticles for the removal of pollutants has come up as an important area of research. The unrivaled properties of nanosorbents are providing unmatched occasion for the uptake of metals in highly efficacious and cost-effective approximation, and different nanoparticles show good adsorption efficiency mostly because higher surface area and larger active sites for interaction with metallic species. Furthermore, adsorbents with specific functional groups have been advanced to ameliorate the adsorption capacity [5] .
Copper oxide nanoparticles have been prepared with different sizes and shapes via several methods such as sonochemical, alcohothermal synthesis, vapor deposition, electrochemical methods, combustion ,colloid-thermal synthesis process, and microwave irradiation ,thermal oxidation ,pulsed wire explosion methods [1, 2, 6] . There are some techniques for the synthesis of copper oxide nanoparticles that have been reported recently such as the sol-gel technique, thermal decomposition of precursors one-step solid state reaction method at room temperature, and co-implantation of metal and oxygen ions [7] . Most of these techniques are intricate and have drawbacks like use of hazardous organic solvents, toxic by product, expensive reagent, drastic reaction condition, difficult to isolate nanoparticles and longer time required etc. [6] .
Among these processes, precipitation method is a facile way which attracts considerable interest in industries because of low energy and temperature, inexpensive and cost-effective approach for large scale production and good yield. However, these CuO novel properties can be
Materials and Methods
Materials used : Analytical grade materials was used without any further purification in addition to deionized water and as shown in tables (1,2) : 
Copper oxide nanoparticle, CuO preparation
Copper oxide nanoparticle ,CuO were synthesized by precipitation method , In which 600 ml of copper (II) acetate and 5 ml glacial acetic acid were mixed in beaker, and the mixture heated to boiling . Then 30 ml of sodium hydroxide solution was added to the mixture to notice the solution color turned from the blue color to black one directly and the black precipitate start forming, where the reaction performed at boiling temperature with a continuous stirring for 3 hours. The mixture thus obtained cooled to room temperature and separated by centrifuge and (CuO) 
Characterization of Copper Oxide Nanoparticles, CuO :
The X-ray diffraction pattern of the prepared oxide were recorded using XRD-6000 with Cukα (λ=1.5406A°) that have an accelerating voltage of 220/50 HZ which is produce by SHIMADZU company. The scanning electron microscope (SEM) used in imaging the nanoparticles was a scanning electron microscope AIS2300C . Atomic force microscopy (AFM) used to study surface morphology of the samples was AFM model AA 3000 SPM 220 V-angstrum Advanced INC , USA, and finally elemental concentration analysis was measure by atomic absorption spectrometer type AURORA TRACE AI 1200.
Separation of Nickel Ion by Adsorption Technique:
A stock solution containing nickel ion was prepared by dissolving a known quantity of Nickel (II) Chloride in deionized water. Batch adsorption studies were performed by mixing 0.1gm of copper oxide nanoparticle with 50 ml of solutions with different nickel ions concentrations (100, 200, 300 mg/L) in 100 ml volumetric flask and the pH value was adjusted to 3.5 using 0.5M H₂SO₄ and 0.5M NaOH. All the experiments were performed at room temperature of 25±1 o C in a shaker water bath at a contact time of (30, 60, 90 and 120 min) and after that the samples were filtered off and the concentration of nickel ions measured.
Result and Discussion
Characterization of Copper Oxide Nanoparticles:
X-ray diffraction Structural Characterization:
X-ray diffractometer has been used to investigate the structure of copper oxide nanoparticles.
XRD patterns of copper oxide nanoparticles are shown in Figure (1) , also the data of strongest three peak are shown in Table ( The particle size were calculated from Deby -Scherrer formula [8] in equation (1) 
Where D is the crystallite size , λ is the wave length of radiation , θ is the Bragg's angle and β is the full width at half maximum (FWHM) [8] For copper oxide nanoparticles and it was 7.43 nm, The presence of sharp peaks in XRD patterns and crystallite size of less than 100 nm suggest the nano crystalline nature of all oxides.
Scanning Electron Microscope
The surface morphology of the prepared copper oxide nanoparticles (CuO) were revealed through the SEM image shown in Figure ( 2) , it show a homogeneous distribution of spherical shape like nanoparticles with irregular distribution. From SEM images it is confirmed that the 
Effect of The Initial Concentration of Nickel Ions on Its Adsorption
The adsorption experiment was carried out at room temperature of 25±1 due to the fact that after the formation of mono ionic layer at low concentration over the adsorbent surface, further formation of the layer is highly hindered at higher concentration due to interaction between nickel ions on the surface and in these solution [11, 13, 14] . 
Where Qe : the quatity adsorbed at equilibrium in (mg/g), Ce : the equilibrium concentration of the adsorbate in (mg/L), Kf and n: the freundlich constants, being indicators of the adsorption capacity and adsorption intensity, respectively.Take logarithms of equation (4) give :
log Qe = log Kf + 1/n (log Ce) …………
If log Qe is plotted against log Ce a straight line should be obtained with the slope of the line will give the value of 1/n and the intercept on the Y-axis gives the value of log Kf [19] [20] [21] [22] [23] Adsorption isotherm data for nickel ions removal were plotted and presented in Figures   (8,9) .The values of the Langmuir isotherm constants, a , which is the monolayer adsorption capacity , b, which is a constant related to the energy of adsorption were calculated from the slope and intercept of plots of (Ce/Qe) versus Ce , and the Freundlich isotherm constants , Kf , which is the adsorption capacity of the adsorbent , and n , which is the adsorption intensity being calculated from the slope and intercept of plots of (log Qe) versus (log Ce) . From Table ( 9) , the results show based on the correlation coefficient data for adsorption of nickel ions from aqueous solution on copper oxide nanoparticles ,which fit better to Freundlich isotherm model than the Langmuir one. So the adsorption of nickel ions was best described by the Freundlich isotherm model [12] .The results indicated that the mono layer adsorption 
